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(57) ABSTRACT 
A wearable device is coupled to a band including multiple 
modular functional band links that are each electrically and 
mechanically connected to one or more other of the band links 
and/or the wearable device and include one or more electronic 
components. In various implementations, the wearable 
device may receive identifiers from each of the band links, 
determine functionality available using the identifiers, and 
communicate with the band links to utilize the determine 
functionality. In some implementations, the band links may 
include multiple different output devices and the wearable 
device may determine to provide an output pattern and signal 
the respective output devices according to the output pattern. 
In various implementations, the band links may include mul 
tiple different input devices and the wearable device may 
receive input indications from the input devices and perform 
an action based on a pattern in which the input indications 
were detected by the respective input devices. 

100 

/ 

101 

102 
103a 103b 

  



Patent Application Publication Mar. 31, 2016 Sheet 1 of 9 US 2016/00942.59 A1 

  



Patent Application Publication Mar. 31, 2016 Sheet 2 of 9 US 2016/00942.59 A1 

100 

N-N 101 

102 
103a 

103b 

103C 

104 

FIG 2 



Patent Application Publication Mar. 31, 2016 Sheet 3 of 9 

305a 302a 

ELECTRONIC 

COMPONENT(S) 

307b. 
308b. 

306b 

ELECTRONIC 

COMPONENT(S) 

307C 
308C 

306C 

306a 

102 

303a 

103a 

306b 

303b 

103b 

306C 

103C 

US 2016/00942.59 A1 

  



Patent Application Publication Mar. 31, 2016 Sheet 4 of 9 US 2016/00942.59 A1 

102 
305a 
306a 

307a 307a 
308a. 308a. 

ELECTRONIC 303a 

COMPONENT(S) 305b. 
103a 

306b 
307b. 
308b. 

307b. 
308b. 

306b 

ELECTRONIC 303b 

COMPONENT(S) 305c 
103b 

306C 
307C 
308C 

103C 

307C 
308C 

306C 

  



Patent Application Publication Mar. 31, 2016 Sheet 5 of 9 US 2016/00942.59 A1 

310 

311 a 

307a 306a 
308a. 102 

306a 
310 

ELECTRONIC 
COMPONENT(S) 303a 

103a 

3.11b. 

307b. 306b 
308b. 

306b 

ELECTRONIC 3. 
COMPONENT(S) 

103b 

311C 

307C 306C 
308C 

306C 103C 

310 

  



Patent Application Publication Mar. 31, 2016 Sheet 6 of 9 US 2016/00942.59 A1 

306a 412 302a 

308a. 

411. 410 413 414 103a 

306a 422 423 302a 

421 

308a. 

411 410 420 103a 

FIG. 4C 

  

  



Patent Application Publication Mar. 31, 2016 Sheet 7 of 9 US 2016/00942.59 A1 

103a 

CONTROLLER 503a 

Electronic 103a 

MODULE 

  



Patent Application Publication Mar. 31, 2016 Sheet 8 of 9 US 2016/00942.59 A1 

103a 

103b 

FIG. 6 

706b 302b, 301 b 

702a 

708b. 
103a 

702b 

703b 

701 by 103b 

708c 

103C 
702c 

  



Patent Application Publication Mar. 31, 2016 Sheet 9 of 9 US 2016/00942.59 A1 

800 R 
RECEIVE IDENTIFIERS AT WEARABLE DEVICE FROM 
MODULARFUNCTIONAL BAND LINKS CONNECTED TO 801 

THE WEARABLE DEVICE 

DETERMINE FUNCTIONALITIES AVAILABLE FROM THE 
MODULARFUNCTIONAL BAND LINKS BASED ON THE 802 

IDENTIFIERS 

COMMUNICATE WITH ONE OF THE MODULAR 
FUNCTIONAL BAND LINKS TO UTILIZE ONE OF THE 803 

DETERMINED FUNCTIONALITIES 

FIG. 8 

900 
R RECEIVE INPUT INDICATIONS AT AWEARABLE DEVICE 

FROM MULTIPLE MODULARFUNCTIONAL BAND LINKS 901 
CONNECTED TO THE WEARABLE DEVICE 

PERFORMAN ACTION BASED ON A PATTERN IN WHICH 
THE INPUT INDICATIONS WERE DETECTED BY THE 902 
MULTIPLE MODULARFUNTIONAL BAND LINKS 

FIG. 9 

1000 R 
DETERMINE TO PROVIDE AN OUTPUT PATTERN USING 

MULTIPLE MODULARFUNCTIONAL BAND LINKS 1001 
ATTACHED TO AWEARABLE DEVICE 

SIGNAL THE MULTIPLE MODULAR FUNCTIONAL BAND 1002 
LINKS ACCORDING TO THE OUTPUT PATTERN 

FIG. I0 

  

  



US 2016/00942.59 A1 

MODULAR FUNCTIONAL BAND LINKS FOR 
WEARABLE DEVICES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a nonprovisional patent applica 
tion of and claims the benefit to U.S. Provisional Patent 
Application No. 62/056,517, filed Sep. 27, 2014 and titled 
"Modular Functional Band Links for Wearable Devices, the 
disclosure of which is hereby incorporated herein by refer 
ence in its entirety. 

TECHNICAL FIELD 

0002 This disclosure relates generally to wearable 
devices, and more specifically to modular functional band 
links for wearable devices. 

BACKGROUND 

0003 Wearable devices are generally electronic devices 
Such as heart rate monitors or other electronic devices that are 
configured to be worn on a user's body part, such as a wrist or 
arm. Such wearable devices may be configured to perform 
various functions. 
0004. However, due to the fact that wearable devices are 
typically worn on a body part of a user, there may be limited 
space available for functional components of the wearable 
device. Further, wearable devices are not usually expandable 
beyond their initial design to meet functional needs of indi 
vidual different users. 

SUMMARY 

0005. The present disclosure details systems, apparatuses, 
and methods related to modular functional band links for 
wearable devices. A wearable device may be electrically and 
mechanically coupled to a band including multiple modular 
functional band links that are each electrically and mechani 
cally connected to one or more other of the modular func 
tional band links and/or the wearable device. Each of the 
modular functional band links may include one or more elec 
tronic components. 
0006. In various implementations, the wearable device 
may receive identifiers from each of the modular functional 
band links, determine functionality available using the iden 
tifiers, and communicate with one or more of the modular 
functional band links to utilize the determine functionality. In 
Some implementations, the modular functional band links 
may include multiple output devices and the wearable device 
may determine to provide an output pattern and signal the 
respective output devices according to the output pattern. In 
various implementations, the modular functional band links 
may include multiple different input devices and the wearable 
device may receive input indications from the input devices 
and perform an action based on a pattern in which the input 
indications were detected by the respective input devices. 
0007. In some embodiments, aband system for a wearable 
device may include a wearable device and multiple modular 
functional band links that each include an electronic compo 
nent and electrically and mechanically connect to at least one 
of the wearable device or another of the multiple modular 
functional band links. The wearable device may: receive 
identifiers from each of the multiple modular functional band 
links, determine functionality available via the multiple 
modular functional band links utilizing the received identifi 
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ers, and communicate with one of the multiple modular func 
tional band links to utilize the determined functionality. 
0008. In various embodiments, a band system for a wear 
able device may include a wearable device and multiple 
modular functional band links that electrically and mechani 
cally connect to at least one of the wearable device or another 
of the multiple modular functional band links. The multiple 
modular functional band links may each include an input 
component and the wearable device may receive input indi 
cations from the multiple modular functional band links and 
perform an action based on a pattern in which the input 
indications were detected by the respective modular func 
tional band links. Alternatively. The multiple modular func 
tional band links may each include an output component and 
the wearable device may determine to provide an output 
pattern using the multiple modular functional band links and 
signal the multiple modular functional band links according 
to the pattern. 
0009. In one or more embodiments, a method for utilizing 
functional components of band system for a wearable device 
may include: receiving identifiers at a wearable device from 
multiple modular functional band links connected to the 
wearable device, determining functionality available via the 
multiple modular functional band links utilizing the received 
identifiers, and communicating with one of the multiple 
modular functional band links to utilize the determined func 
tionality. 
0010. It is to be understood that both the foregoing general 
description and the following detailed description are for 
purposes of example and explanation and do not necessarily 
limit the present disclosure. The accompanying drawings, 
which are incorporated in and constitute a part of the speci 
fication, illustrate subject matter of the disclosure. Together, 
the descriptions and the drawings serve to explain the prin 
ciples of the disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is an isometric view of an example system 
including a wearable device and a band including multiple 
links. 
0012 FIG. 2 is a side view of the example system of FIG. 
1 after the clasp of the band has been decoupled and the band 
laid flat. 

0013 FIG. 3A is a cross sectional schematic view of por 
tions of the wearable device and band links of FIG. 2, taken 
along the line A-A of FIG. 2, in accordance with a first 
example implementation. 
0014 FIG. 3B is a first alternative implementation to the 
view show in FIG. 3A. 
0015 FIG. 3C is a second alternative implementation to 
the view show in FIG. 3A. 

(0016 FIG. 4A is a left side view of the pin of FIG. 3 with 
other components removed for clarity. 
0017 FIG. 4B is a close up view of a first example imple 
mentation of how the conductive portions of the pin may be 
connected to the band links of FIG. 3A with other compo 
nents removed for clarity. 
0018 FIG. 4C is a close up view of a second example 
implementation of how the conductive portions of the pin 
may be connected to the band links of FIG. 3A with other 
components removed for clarity. 
0019 FIG. 5A illustrates an embodiment of a band link 
that is an alternative to that shown in FIG. 3A. 
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0020 FIG. 5B illustrates the band link of FIG. 5B after 
insertion of an electronic component module. 
0021 FIG. 6 illustrates an embodiment of a band link 
connection that is an alternative to that shown in FIG. 3A. 
0022 FIG. 7 illustrates an embodiment of band links that 
are an alternative to those shown in FIG. 3A. 
0023 FIG. 8 is a method diagram illustrating a first 
example method for utilizing functional components of band 
system for a wearable device. This method may be performed 
by the systems of FIGS. 1-7. 
0024 FIG. 9 is a method diagram illustrating a second 
example method for utilizing functional components of band 
system for a wearable device. This method may be performed 
by the systems of FIGS. 1-7. 
0025 FIG. 10 is a method diagram illustrating a third 
example method for utilizing functional components of band 
system for a wearable device. This method may be performed 
by the systems of FIGS. 1-7. 

DETAILED DESCRIPTION 

0026. The description that follows includes sample sys 
tems, methods, and apparatuses that embody various ele 
ments of the present disclosure. However, it should be under 
stood that the described disclosure may be practiced in a 
variety of forms in addition to those described herein. 
0027. The present disclosure details systems, apparatuses, 
and methods related to modular functional band links for 
wearable devices. A wearable device may be electrically and 
mechanically coupled to a band including multiple modular 
functional band links. Each of the modular functional band 
links may be electrically and mechanically connected to one 
or more other of the modular functional band links and/or the 
wearable device. Further, each of the modular functional 
band links may include one or more electronic components. 
0028. In various implementations, the wearable device 
may receive identifiers from each of the modular functional 
band links (such as serial numbers and/or other identifiers 
including information specifying the electronic component 
included, specifying functionality available, uniquely identi 
fying the respective modular functional band link or elec 
tronic component, and so on), determine functionality avail 
able via the modular functional band links using the 
identifiers, and communicate with one or more of the modular 
functional band links to utilize the determine functionality. 
Such communication may utilize the identifiers to address the 
communications. 
0029. In some implementations, the modular functional 
band links may include multiple different output devices such 
as vibrators or otherhaptic devices. In such implementations, 
the wearable device may determine to provide an output 
pattern and signal the respective output devices according to 
the output pattern. 
0030. In various implementations, the modular functional 
band links may include multiple different input devices such 
as touch pads, Switches, buttons, force sensors, or touch 
screens. In such implementations, the wearable device may 
receive input indications from the input devices and perform 
one or more actions based on a pattern in which the input 
indications were detected by the respective input devices. 
0031. The modular functional band links may be con 
nected to one or more of each other and/or the wearable 
device in a variety of sequences. Such sequences may include 
sequences that omit one or of the modular functional band 
links, sequences that include additional modular functional 
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band links, and/or sequences that include one or more modu 
lar band links that do not include an electronic component. 
0032. The electrical connection between modular func 
tional band links and/or the wearable device may include one 
or more ground connections, power connections, and/or com 
munication connections. In various implementations, the 
electrical connection may include flexible conductors that 
maintain contact with conductive portions (which may be 
separated by nonconductive portions) of a pin regardless of 
rotation of the pin. In some implementations, one or more 
fiber optic connections may communicably couple modular 
functional band links and/or the wearable device. 

0033. The electronic components included in the modular 
functional band links may be any kind of electronic compo 
nent associated with any kind of functionality. Such elec 
tronic components may include one or more batteries, input 
devices, output devices, haptic devices, displays, sensors, 
actuators, processors, electricity generators, photovoltaic 
cells, cameras, photo sensors, indicators, accelerometers, 
speedometers, compasses, gyroscopes, global positioning 
systems, thermometers, hygrometers, blood pressure sensors, 
Sweat sensors, magnetic field sensors, antennas (such as a 
WiFi antenna, a Bluetooth antenna, a cellular antenna, a near 
field communication antenna, and so on), vibrators, speakers, 
track wheels, track balls, touch sensors, buttons, sliders, force 
sensors, and/or any other electronic component. 
0034. In various implementations, the modular functional 
band links may include a number of batteries connected in 
serial and/or in parallel. The batteries may be chargeable by 
coupling the wearable device to a power source (Such as via 
induction) and/or by disconnecting one or more of the modu 
lar functional band links and connecting them to a power 
adapter that is operable to couple to the power source. 
0035 FIG. 1 is an isometric view of an example system 
100 including a wearable device 101 and a band including 
multiple links (such as links formed of metal, plastic, rubber, 
and/or other materials) to which the wearable device is 
mechanically and/or electrically coupled. Such as modular 
functional band links 103a-103c. FIG. 2 is a side view of the 
example system 100 of FIG. 1 after a clasp 104 of the band has 
been decoupled and the band laid flat. 
0036. As illustrated, the wearable device 101 is shown as 
a digital watch with a band. However, it is understood that this 
is an example and that the wearable device may be any kind of 
electronic device (such as a digital media player, a Smart 
phone, a tablet computer, and/or other electronic device) and/ 
or connect to any kind ofattachment structure (such as a strap, 
clasp, and/or other attachment structure) without departing 
from the scope of the present disclosure. 
0037. The wearable device 101 may include one or more 
components (not shown) that provide one or more of a variety 
of different functionalities. Such components may include 
one or more processing units, one or more input/output com 
ponents, one or more communication components, and one or 
more non-transitory storage media (which may take the form 
of but is not limited to, a magnetic storage medium; optical 
storage medium; magneto-optical storage medium; read only 
memory; random access memory; erasable programmable 
memory; flash memory; and so on). Multiple links of the 
band, such as modular functional band links 103a-103c, may 
include one or more electronic components and may be elec 
trically and mechanically, and/or communicably, connected 
to one or more other links and/or the wearable device. 
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0038 Multiple links of the band such as modular func 
tional band links 103a-103c may include one or more elec 
tronic components. Such electronic components may include 
one or more batteries, input devices, output devices, haptic 
devices, displays, sensors, actuators, processors, electricity 
generators, photovoltaic cells, cameras, photo sensors, indi 
cators, accelerometers, speedometers, compasses, gyro 
Scopes, global positioning systems, thermometers, hygrom 
eters, blood pressure sensors, Sweat sensors, magnetic field 
sensors, antennas (Such as a WiFi antenna, a Bluetooth 
antenna, a cellular antenna, a near field communication 
antenna, and so on), vibrators, speakers, track wheels, track 
balls, touch sensors, buttons, sliders, force sensors, and/or 
any other electronic component. 
0039. The wearable device 101 may receive identifiers 
from modular functional band links. Such as the modular 
functional band links 103a-103c. In some cases, the modular 
functional band links may transmit Such an identifier upon 
connection, upon a request for an identifier, or in response to 
other events. Such an identifier may be a serial number and/or 
other identifier including information specifying the elec 
tronic component included, specifying functionality avail 
able, uniquely identifying the respective modular functional 
band link or electronic component, and so on. For example, a 
modular functional band link that includes a battery may 
provide a serial number where some of the digits specify that 
the modular functional band link includes a battery and some 
other digits constitute a unique identifier for that specific 
modular functional band link. However, is it understood that 
this is an example and that other implementations are possible 
without departing from the scope of the present disclosure. 
0040. The wearable device 101 may analyze received 
identifiers to determine one or more functionalities available 
via modular functional band links. In some implementations, 
the wearable device may store information in a database or 
other data structure regarding functionality determined to be 
available, identifiers associated with Such functionality, posi 
tion of modular functional band links in the band (e.g., the 
sequence of the links in the band) determined based on the 
received identifiers and/or other communications with modu 
lar functional band links, and/or other such information. One 
or more of the modular functional band links may also com 
municate with another or multiple band links, such as where 
a modular functional band link passes an identifier received 
from a previous modular functional band link to the wearable 
device and/or to a Subsequent modular functional band link. 
In Such cases, one or more of the modular functional band 
links may also store Such information. 
0041. The wearable device 101 may communicate with 
one of the modular functional band links to utilize or realize 
the determined functionality. In some embodiments, such 
communication may use the received identifiers for address 
ing communication. 
0042. For example, audio output may be part of operation 
of the wearable device 101. The wearable device may receive 
an identifier that indicates that the modular functional band 
link 103c includes a speaker. The wearable device may 
instruct the speaker in the link to play audio through a com 
munication bus, which may be shared with all modular func 
tional band links. The instruction may be marked with or 
include the identifier for the modular functional band link 
103c. As such, other modular functional band links may 
ignore the message while the modular functional band link 
103c may process the message and play the instructed audio. 
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However, it is understood that this is an example and that 
modular functional band links and/or the wearable device 
may communicate in a variety of different ways (synchro 
nously, asynchronously, in serial, in parallel, one way com 
munication, two way communication, wired, wirelessly, and 
so on) in a variety of different network topologies (such as a 
bus topology, a shared bus topology, a token topology, and so 
on) and configurations (such as a master/multiple slave rela 
tionship and so on) without departing from the scope of the 
present disclosure. 
0043. By way of another example, the modular functional 
band links may include multiple different output devices such 
as vibrators or other haptic devices. The wearable device 101 
may provide an output pattern and signal the respective out 
put devices according to the output pattern utilizing the 
received identifiers. For example, a pattern of vibrations pro 
duced by modular functional bands in a first sequence (Such 
as circularly in a first direction around the band) may corre 
spond to a user set alarm whereas a pattern of vibrations 
produced by the modular functional bands in a second 
sequence (such as circularly in a second direction around the 
band) may indicate that battery power has dropped below an 
alert threshold. 

0044. In some implementations, one or more modular 
functional band links, such as the modular functional band 
links 103a-103c, may communicate with one or more other 
links and/or the wearable device upon detection of an event or 
in response to other occurrences. For example a modular 
functional band link that includes an input device may initiate 
communication upon receiving input. 
0045. In various implementations, separate modular func 
tional band links may work in combination. For example, 
modular functional band links that include batteries and light 
emitting diodes (LEDs) may illustrate total power remaining 
among all batteries by the number of LEDs lit. By way of 
another example, camera and microphone included in sepa 
rate modular functional band links that cooperate to record 
video. 

0046. In some implementations, modular functional band 
links may include multiple different input devices Such as 
touchpads, Switches, buttons, force sensors, or touchscreens. 
The wearable device 101 may receive input indications from 
the input devices and perform one or more actions based on a 
pattern in which the input indications were detected by the 
respective input devices. For example, touching a sequence of 
touch pads in a first direction (Such as circularly in a first 
direction around the band) may cause the wearable device to 
transition to a “power off state whereas touching a sequence 
of touch pads in a second direction (such as circularly in a 
second direction around the band) may cause the wearable 
device to transition to a power saving or 'sleep' state. 
0047. As the band links are modular, they may be con 
nected to one or more of each other and/or the wearable 
device in a variety of sequences. Such sequences may include 
sequences that omit one or of the modular functional band 
links, sequences that include additional modular functional 
band links, and/or sequences that include one or more modu 
lar band links that do not include an electronic component. In 
Some implementations, modular band links that do not 
include an electronic component may include non-functional 
components such as ornaments (such as jewels and/or other 
decorations), bells, reflectors, photo frames, loupes, and so 
on. In various implementations, modular band links that do 
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not include an electronic component may still function to 
electrically connect modular functional band links and/or the 
wearable device 101. 

0048 FIG. 3A is a cross sectional schematic view of por 
tions of the wearable device 101 and band links 103a-103c of 
FIG. 2, taken along the line A-A of FIG. 2, in accordance with 
a first example implementation. As illustrated, an interface 
102 of the wearable device 101 may be mechanically and 
electrically coupled to the modular functional band link 103a 
utilizing a pin 306a that includes conductive portions sepa 
rated by insulating and/or nonconductive portions (see FIG. 
4A). As also illustrated, the modular functional band link 
103a may be mechanically and electrically coupled to the 
modular functional band link 103b utilizing a pin 306b and 
the modular functional band link 103b may be mechanically 
and electrically coupled to the modular functional band link 
103c utilizing a pin 306c. 
0049. The interface 102 may include a groove 301a into 
which a tongue 302a of the modular functional band link 
103a (including the pin 306a) fits. Similarly, the modular 
functional band link 103a may include a groove 301b into 
which a tongue 302b of the modular functional band link 
103b fits and the modular functional band link 103b may 
include a groove 301c into which a tongue 302c of the modu 
lar functional band link 103c fits. One or more of the pins 
306a-306c may be spring pins or similar mechanisms to aid in 
decoupling/coupling the interface 102 and/or the modular 
functional band links 103a-C. 

0050. As illustrated, each of the modular functional band 
links 103a-c are shown including conductive components 
304a-c (such as wires) that connect to respective conductive 
portions of the respective pins 306a-c (see FIG. 4A). As also 
illustrated, each of the each of the modular functional band 
links 103a-band the interface 102 are shown including con 
ductive components 305a-c (such as wires) that connect to 
respective conductive portions of the respective pins 306a-c 
via respective flexible conductive material 307a-c that 
extends from the modular functional band links 103a-band 
the interface 102, respectively, to a respective surface 308a-c 
of the respective pin 306a-c. The modular functional band 
links 103a and 103b are also illustrated as including elec 
tronic component(s) 303a-b, which are respectively con 
nected to conductive components 304a-band 305b-c. 
0051. In some embodiments, the respective surface 
308a-c may be a flat circular surface that includes multiple 
circular, concentric conductive portions separated by non 
conductive portions. Each flexible conductive material 
307a-c may contact but not mechanically couple to the 
respective surface 308a-c, instead wiping the Surface to main 
tain the respective electrical connection. One or more of the 
interface 102, the modular functional band links 103a-c, and/ 
or the pins 306a-c may rotate and/or otherwise move with 
respect to each other. However, the conductive portions of the 
pins 306a-c and/or the flexible conductive material 307a-c 
may be configured such that the respective flexible conduc 
tive material moves along the respective conductive portions 
of the pins during such rotation or movement, thereby allow 
ing an electrical connection to be maintained despite the 
rotation or movement. Such a configuration may also enable 
electrical connection of the wearable device 101 and/or the 
modular functional band links 103a-c without exposure of 
electrical contact elements to corrosion and/or the external 
environment. 
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0052 FIG. 4A is a left side view of the pin306b of FIG.3A 
with other components removed for clarity. As illustrated, the 
pin 306b includes multiple circular, concentric conductive 
portions 401 separated by multiple insulating and/or noncon 
ductive portions 402 exposed on the flat circular surface 308b 
that is contacted by the flexible conductive material 307b. The 
circular, concentric conductive portions (and/or the insulat 
ing and/or nonconductive portions) may extend through the 
pin from the end surface 308b to the opposing end surface in 
order to contact the conductive components 304b. In this way, 
multiple electrical connections may be supported by a single 
pin. Such electrical connections may include one or more 
ground connections, power connections, communication 
connections, and so on. 
0053 FIG. 4B is a close up view of a first example imple 
mentation of how the conductive portions 401 of the pin 306a 
may be connected to the band link 103a of FIG.3A with other 
components removed for clarity. As illustrated, the pin 306a 
may include a moveable pin 411 and a collar 412. The collar 
may include a cavity 412 into which the moveable pin may be 
forced. However, springs 413 bias the moveable pin against 
force pushing the moveable pin into the cavity Such that the 
moveable pin at least partially projects from the collar in the 
absence of force. Further, the springs 413 may conductively 
connect the respective conductive portions 401 of the pin 
306a to contacts 414 of the collar. These contacts may be 
coupled to the conductive components 304a of the band link. 
0054 FIG. 4C is a close up view of a second example 
implementation of how the conductiveportions 401 of the pin 
306a may be connected to the band link 103a of FIG.3A with 
other components removed for clarity. Similar to FIG. 4B, the 
pin 306a may include a moveable pin 411 and a collar 412 
including a cavity 412 into which the moveable pin may be 
forced, against which the spring 420 biases the moveable pin. 
However, in this implementation the pin 306a may include 
conductive portions 421 around the circumference of the 
outer curved middle surface that connect to the conductive 
portions 401 of the flat circular end surface 308a within the 
pin 306.a. Further, the collar may include contacts 422 con 
nected to the conductive components 304a of the band link 
103a via connection lines 423. When the moveable pin at 
least partially projects from the collar in the absence of force, 
the contacts 421 may connect with the contacts 422, connect 
ing the conductive portions conductive portions 401 of the flat 
circular end surface 308a of the pin 306a to the conductive 
components 304a of the band link 103a. 
0055 Although FIGS. 3-4 illustrate particular connection 
configurations utilizing the pins 306a-306c, it is understood 
that this is an example. Various other configurations are pos 
sible and contemplated without departing from the scope of 
the present disclosure. 
0056. For example, the pins 306a-306c are shown as two 
part pins mounted to the respective tongues 302a-302b. How 
ever, in various implementations the pins may be a single 
piece that extends through the respective tongue. In Such an 
implementation, the conductive portions may extend from the 
end surface 308a-c to a differently oriented surface of the 
respective pin instead of the opposing end Surface, such as the 
outer curved middle Surface as opposed to an end Surface, and 
the conductive components 304a-c may connect to flexible 
conductive portions 307a-c that move along the conductive 
portions of the wide surface of the respective pin. 
0057 By way of another example, the pins 306a-c are 
described and/or shown as having three conductive portions 
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401 contacted respectively by three conductive components 
304a-C and 305a-c. However, other numbers of conductive 
portions and/or conductive components (such as two or four) 
are possible and contemplated without departing from the 
Scope of the present disclosure. 
0058. In yet another example, one or more of the modular 
functional band links and/or the interface 102 may be com 
municably coupled using an optical communication medium 
and/or other communication medium instead (and/or in addi 
tion to) of an electrical connection without departing from the 
Scope of the present disclosure. For example, in some imple 
mentations the groove 302b may include a first fiber optic 
connector and the center conductive portion 401 shown in 
FIG. 4A may be replaced with a second fiber optic connector. 
In Such an implementation, communication may be per 
formed via the first and second fiber optic connectors. In 
various implementations, a unified fiber optic connection 
may extend from the wearable device 101 throughout the 
entire band, from the wearable device through a portion of the 
band, through the entire band, and/or through a portion of the 
band. In still other implementations, the wearable device 
and/or one or more of the modular functional band links may 
communicate wirelessly, such as via WiFi, Bluetooth, near 
field communication, and/or other wireless technology. 
0059. In still another example, in some cases the respec 

tive conductive components 305a-c may electrically connect 
to the conductive portions of the respective pin 306a-c with 
out utilizing the flexible conductive portions 307a-c. In such 
implementations, the respective conductive components 
305a-c may couple to the conductive portions of the respec 
tive pin 306a-c utilizing one or more flex circuits, directly 
contact, and/or otherwise electrically connect without depart 
ing from the scope of the present disclosure. 
0060. In yet another example, though FIG. 3A is illus 
trated and described as mechanically and electrically con 
necting the wearable device 101 and the band links 103a-c via 
a path using the illustrated left component of the two part pins 
306a-c, it is understood that this is an example and that other 
configurations are possible without departing from the scope 
of the present disclosure. 
0061. By way of illustration, FIG. 3B illustrates a first 
alternative example where such path is configured using both 
the illustrated right and left components of the two part pins 
306a-c. Such an implementation may provide additional elec 
trical and/or communication pathways over that illustrated in 
FIG. 3A. In some examples, the left path may be used for 
power connection whereas the right path may be used for 
communication connection, though it is understood that this 
is an example. 
0062 By way of another illustration, FIG.3C illustrates a 
second alternative example where a common ground line 310 
runs through the wearable device 101 and the band links 
103a-cusing the illustrated right components of the two part 
pins 306a-c. As illustrated, the respective common ground 
line in a band link may connect to that of the previous band 
link or the wearable device via respective flexible conductive 
material 311a-c extending from the respective pin 306a-c. 
0063 FIG. 5A illustrates an embodiment of a band link 
103a that is an alternative to that shown in FIG. 3A. By way 
of contrast, the band link 103a includes a controller 503a 
electrically coupled to the conductive components 504a and 
505a instead of an electrical component. The controller is 
electrically connected to contacts 511 in a slot 512 by con 
ductive components 510. Electrical component modules may 
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be inserted into the slot to electrically, mechanically, and or 
communicably couple to the band link 103a such that differ 
ent electrical components may be utilized with the band link 
103. 

0064 FIG. 5B illustrates the band link 103a of FIG. 5B 
after insertion of an electronic component module 513. As 
shown, the electrical component module may include con 
tacts 514 that contact the contacts 511 when the electrical 
component module is inserted into the slot 512, connecting to 
other modular functional band links and/or the wearable 
device 101 via the controller 503a. 
0065. Although FIGS. 5A-5B illustrate a particular con 
figuration, it is understood that that this is an example. Other 
configurations are possible and contemplated without depart 
ing from the scope of the present disclosure. 
0.066 For example, in various implementations the band 
link 103a may not include the slot 512. Instead, an outer 
Surface (such as the top Surface) may include an electrical 
and/or mechanical connection to which an electronic compo 
nent module 513 may be coupled. Such coupling may elec 
trically connect the electronic component module to the con 
troller 503a. In various implementations such a configuration 
may be used with a solid band instead of a band made up of 
links. 
0067 By way of another example, in various implemen 
tations the band link 103a may include a center gap with side 
rail contacts instead of the slot 512. In such an implementa 
tion, the electronic component module may be inserted into 
the center gap of the band link 103a itself instead of inserted 
into a slot in the side. 
0068. In various implementations, such a configuration 
may be used with a solid band instead of a band made up of 
links, such as a solid band made up of two parallel rails into 
which electronic components may be inserted. In Such an 
implementation, portions of the parallel rails other than those 
where the electrical components may be inserted (which may 
be conductive material Such as metal, conductive rubber, and 
so on) may be insulated by nonconductive and/or other insu 
lating material. 
0069 FIG. 6 illustrates an embodiment of a band link 
connection that is an alternative to that shown in FIG. 3A. By 
way of contrast, the modular functional band link 103a may 
be mechanically coupled to the modular functional band link 
103b by a first set of tongues 602a (that include pins 606) and 
grooves 601a. Further, the modular functional band link 103a 
may be electrically coupled to the modular functional band 
link 103b by a second set of tongues 602b and grooves 601b 
that include contacts 620 and 621, which are in turn respec 
tively electrically coupled to conductive components 623 and 
624. 
0070 Although FIG. 6 illustrates a particular configura 
tion, it is understood that that this is an example. Other con 
figurations are possible and contemplated without departing 
from the scope of the present disclosure. 
0071. For example, in various implementations a single 
set of tongues and grooves that includes the pins 606 and the 
contacts 620 and 621 may be utilized instead of the first and 
second set of tongues and grooves 602a-b and 601a-b. In 
Some instances of Such an implementation, the pins may not 
extend through the contacts, may extend through but may be 
electrically insulated from the contacts, and so on. Various 
configurations are possible and contemplated. 
0072 FIG. 7 illustrates an embodiment of band links 
103a-103c that are an alternative to those shown in FIG. 3A. 
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By way of contrast, in Such an embodiment multiple modular 
functional band links, such as the modular functional band 
links 103a-c, may include a number of batteries. Though FIG. 
7 shows only modular functional band link 103b as including 
a battery 703b for the sake of clarity, it is understood that other 
modular functional band links, such as the modular functional 
band links 103a and 103c, may include batteries. 
0073. As shown, each of the modular functional band links 
103a-c may include respective power connection lines 
701a-c and 702a-c that connect from the pin 706b-c of the 
respective modular functional band link to the pin of the 
previous modular functional band link. Each pin may include 
respective conductive sections 707b-c and 708b-c that are 
separated by nonconductive section 709.b-c. As illustrated, 
the power connection lines 701a-c connect to the conductive 
sections 707b-c and the respective power connection lines 
702a-c connect to the conductive sections 708b-c. As the 
conductive sections 707b-c and 708b-care separated by the 
nonconductive section 709.b-c, the pins 706b-c may be able to 
electrically connect the respective power connection lines 
701a-C and 702a-c of the modular functional band links 
103a-c via a single respective pin without shorting the power 
connection lines. 

0074 As illustrated, the battery 703b may be connected to 
the power connection line 701b in this embodiment. For 
example, a positive terminal of the battery may be connected 
to the portion of the power connection line 701b connected to 
the conductive section 707b and a negative terminal of the 
battery may be connected to the portion of the power connec 
tion line 701b connected to the conductive section 707 c. In 
Such an example, the positive and negative orientation of 
batteries included in the modular functional band links 103a 
and 103c may be reversed such that the batteries are con 
nected in series. 

0075. The power connection line 702a-c may carry cur 
rent fed back from the last of the modular functional bank 
links including one of the batteries connected in the series, or 
a termination link. Such a termination link may be configured 
in a variety of ways. 
0076 For example, instead of connecting the power con 
nection lines of the terminal link to conductive portions of the 
pin of a next link, the power connection lines may be con 
nected. In some cases, the termination may be accomplished 
by a Switch connecting the power connection lines when a 
sensor detects that a Subsequent modular functional bank 
links including a battery for the series is not connected. 
0077. By way of another example, instead of a pin with 
conductive portions separated by nonconductive portions, a 
termination link may include conductive portions that con 
nect the power connection lines. 
0078. Although a particular battery connection configura 
tion is illustrated and described with respect to FIG. 7, it is 
understood that this is an example. In various implementa 
tions, other configurations may be utilized without departing 
from the scope of the present disclosure. In some implemen 
tations, such batteries may be connected in parallel, a com 
bination of series and parallel, and so on. 
007.9 For example, in an implementation where the bat 

teries are connected in parallel, the battery 703b may not be 
directly coupled to the power connection line 701b. Instead, 
the power connection line 701b may directly connect the 
conductive sections 707b and 707c and positive and negative 
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terminals of the battery may be separately connected respec 
tively to the conductive sections 707b and 708b by respective 
conductors. 
0080. By way of another example, in some implementa 
tions a terminal link may not be utilized. Instead, modular 
functional band links including batteries connected in series 
may lead all the way around the band and the series may 
electrically connect to the wearable device 101 at both ends of 
the band. 
I0081. Additionally, in various implementations such bat 
tery arrangements may be used with bands that are not formed 
of links. For example, Such battery arrangements may be case 
or sewn in place in flexible band materials such as cloth, 
leather, rubber, and so on. Such flexible bands may be single 
piece bands, two piece bands, and/or other configurations 
without departing from the scope of the present disclosure. 
I0082 In various implementations, batteries of a battery 
arrangement like that shown in FIG.7 may be chargeable by 
coupling the wearable device 101 to a power source. Such as 
by inductively coupling the wearable device to an inductive 
power charging dock. In some implementations, the modular 
functional band links may be disconnected from the wearable 
device and connected to a power adapter that may also be 
coupled to the power source but may not include all of the 
components of the wearable device. For example, a wearable 
device may be utilized with multiple bands that each include 
a number of batteries. In such an example, one band may be 
utilized with the wearable device while another is connected 
to the power adapter for charging of the batteries. 
I0083 FIG. 8 is a method diagram illustrating a first 
example method 800 for utilizing functional components of 
band system for a wearable device. This method may be 
performed by the systems of FIGS. 1-7. 
I0084. The flow may begin at block 801 where identifiers 
are received at a wearable device from modular functional 
band links connected to the wearable device. The flow may 
then proceed to block 802 where the wearable device deter 
mines one or more functionalities available from the modular 
functional band links based on the identifiers. 

I0085. At block 803, the wearable device may communi 
cate with one or more of the modular functional band links to 
utilize the determined functionality. Such communication 
may utilize a received identifier for addressing. 
I0086 Although the method 800 is illustrated and 
described above as including particular operations performed 
in a particular order, it is understood that this is an example. In 
various implementations, various orders of the same, similar, 
and/or different operations may be performed without depart 
ing from the scope of the present disclosure. 
I0087. For example, block 803 is illustrated and described 
above as the wearable device as communicating with one or 
more of the modular functional band links. However, in some 
implementations the wearable device may perform an addi 
tional operation of determining to communicate with the 
modular functional band link. Such a determination may be 
performed in response to the occurrence of one or more 
events that indicate to perform one or more functions associ 
ated with the determined functionality, Such as the reaching of 
a particular time indicating to provide a notification related to 
an alarm associated with the particular time. In still other 
implementations, one or more of the modular functional band 
links may initiate communication. Such communication may 
be initiated with the wearable device and/or one or more other 
modular functional band links. 
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0088 FIG. 9 is a method diagram illustrating a second 
example method 900 for utilizing functional components of 
band system for a wearable device. This method may be 
performed by the systems of FIGS. 1-7. 
I0089. The flow may begin at block 901 where input indi 
cations are received at a wearable device from multiple modu 
lar functional band links that each include an input compo 
nent and are connected to the wearable device. The flow may 
then proceed to block 902 where the wearable device per 
forms an action based on a pattern in which the input indica 
tions were detected by the multiple modular functional band 
links. 

0090 Although the method 900 is illustrated and 
described above as including particular operations performed 
in a particular order, it is understood that this is an example. In 
various implementations, various orders of the same, similar, 
and/or different operations may be performed without depart 
ing from the scope of the present disclosure. 
0091. For example, block 901 is illustrated and described 
above as receiving multiple input indications. However, in 
various implementations multiple input indication receiving 
steps may be performed that each receive a single input indi 
cation. Alternatively, in Some implementations a single mes 
sage may be received indicating that multiple modular func 
tional band links detected input. Such as in implementations 
where communications are passed from link to link in the 
band and input indications from previous links are combined 
into a single message to pass toward the wearable device. 
0092 FIG. 10 is a method diagram illustrating a third 
example method 1000 for utilizing functional components of 
band system for a wearable device. This method may be 
performed by the systems of FIGS. 1-7. 
0093. The flow may begin at block 1001 where a wearable 
device determines to provide an output pattern using multiple 
modular functional band links that each include an output 
component and are attached to the wearable device. The flow 
may then proceed to block 1002 where the wearable device 
signals the multiple modular functional band links to provide 
output according to the output pattern. 
0094. Although the method 1000 is illustrated and 
described above as including particular operations performed 
in a particular order, it is understood that this is an example. In 
various implementations, various orders of the same, similar, 
and/or different operations may be performed without depart 
ing from the scope of the present disclosure. 
0095 For example, in some implementations the wearable 
device may include one or more output components and the 
output pattern may include providing output via the output 
component of the wearable device in addition to those of one 
or more of the modular functional band links. In Such an 
implementation, the wearable device may perform an opera 
tion of providing output via the output component of the 
wearable device in addition to signaling and/or otherwise 
communicating with the multiple modular functional band 
links to provide output according to the output pattern. 
0096. As discussed above and illustrated in the accompa 
nying figures, the present disclosure details systems, appara 
tuses, and methods related to modular functional band links 
for wearable devices. A wearable device may be electrically 
and mechanically coupled to a band including multiple 
modular functional band links that are each electrically and 
mechanically connected to one or more other of the modular 
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functional band links and/or the wearable device. Each of the 
modular functional band links may include one or more elec 
tronic components. 
0097. In various implementations, the wearable device 
may receive identifiers from each of the modular functional 
band links, determine functionality available using the iden 
tifiers, and communicate with one or more of the modular 
functional band links to utilize the determine functionality. In 
Some implementations, the modular functional band links 
may include multiple different output devices and the wear 
able device may determine to provide an output pattern and 
signal the respective output devices according to the output 
pattern. In various implementations, the modular functional 
band links may include multiple different input devices and 
the wearable device may receive input indications from the 
input devices and perform an action based on a pattern in 
which the input indications were detected by the respective 
input devices. 
0098. In the present disclosure, the methods disclosed 
may be implemented utilizing sets of instructions or Software 
readable by a device. Further, it is understood that the specific 
order or hierarchy of steps in the methods disclosed are 
examples of sample approaches. In other embodiments, the 
specific order or hierarchy of steps in the method can be 
rearranged while remaining within the disclosed Subject mat 
ter. The accompanying method claims present elements of the 
various steps in a sample order, and are not necessarily meant 
to be limited to the specific order or hierarchy presented. 
I0099 Techniques included in the described disclosure 
may utilize a computer program product, or Software, that 
may include a non-transitory machine-readable medium hav 
ing Stored thereon instructions, which may be used to pro 
gram a computer system (or other electronic devices) to per 
form a process and/or construct devices according to the 
present disclosure. A non-transitory machine-readable 
medium includes any mechanism for storing information in a 
form (e.g., Software, processing application) readable by a 
machine (e.g., a computer). The non-transitory machine 
readable medium may take the form of, but is not limited to, 
a magnetic storage medium (e.g., floppy diskette, video cas 
sette, and so on); optical storage medium (e.g., CD-ROM); 
magneto-optical storage medium; read only memory (ROM); 
random access memory (RAM); erasable programmable 
memory (e.g., EPROM and EEPROM); flash memory; and so 
O 

0100. It is believed that the present disclosure and many of 
its attendant advantages will be understood by the foregoing 
description, and it will be apparent that various changes may 
be made in the form, construction and arrangement of the 
components without departing from the disclosed subject 
matter or without sacrificing all of its material advantages. 
The form described is merely explanatory, and it is the inten 
tion of the following claims to encompass and include Such 
changes. 
0101 While the present disclosure has been described 
with reference to various embodiments, it will be understood 
that these embodiments are illustrative and that the scope of 
the disclosure is not limited to them. Many variations, modi 
fications, additions, and improvements are possible. More 
generally, embodiments in accordance with the present dis 
closure have been described in the context or particular 
embodiments. Functionality may be separated or combined 
in blocks differently in various embodiments of the disclosure 
or described with different terminology. These and other 
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variations, modifications, additions, and improvements may 
fall within the scope of the disclosure as defined in the claims 
that follow. 
We claim: 
1. A band system for a wearable device, comprising: 
a wearable device; and 
multiple modular functional band links that each include 

an electronic component and electrically and mechani 
cally connect to at least one of the wearable device or 
another of the multiple modular functional band links; 

wherein the wearable device: 
receives identifiers from each of the multiple modular 

functional band links; 
determines functionality available via the multiple 

modular functional band links utilizing the received 
identifiers; and 

communicates with one of the multiple modular func 
tional band links to utilize the determined functional 
ity. 

2. The band system of claim 1, wherein the electronic 
component comprises at least one of a battery, an input 
device, an output device, a haptic device, a display, a sensor, 
an actuator, a processor, an electricity generator, a photovol 
taic cell, a camera, a photo sensor, an indicator, an acceler 
ometer, a speedometer, a compass, a gyroscope, a global 
positioning system, a thermometer, a hygrometer, a blood 
pressure sensor, a Sweat sensor, a magnetic field sensor, an 
antenna, a vibrator, a speaker, a track wheel, a track ball, a 
touch sensor, a button, a slider, or a force sensor. 

3. The band system of claim 1, wherein the identifiers each 
include information specifying the electronic component 
included in the respective modular functional band link and 
uniquely identifying the respective modular functional band 
link. 

4. The band system of claim 1, wherein the wearable device 
uses the identifiers to address communications to the multiple 
modular functional band links. 

5. The band system of claim 1, wherein the electrical con 
nection comprises at least one of a power connection, a 
ground connection, or a communication connection. 

6. The band system of claim 1, wherein a first of the 
modular functional band links electrically and mechanically 
connects to at least one of a second of the modular functional 
band links or the wearable device via a pin that includes 
conductive portions separated by nonconductive portions. 

7. The band system of claim 6, wherein the first of the 
modular functional band links electrically connects to the pin 
via flexible conductive material extending from the first of the 
first of the modular functional band links. 

8. The band system of claim 7, wherein the pin is rotatable 
with respect to the first of the first of the modular functional 
band links and the flexible conductive material remains elec 
trically connected to the pin despite rotation. 

9. The band system of claim 1, wherein a first of the 
modular functional band links is communicably connected to 
at least one of a second of the modular functional band links 
or the wearable device via a fiber optic connection. 

10. The band system of claim 1, wherein a first of the 
modular functional band links electrically connects to at least 
one of a second of the modular functional band links or the 
wearable device via conductive portions of a groove that 
contact conductive portions of a tongue that is inserted into 
the groove. 
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11. The band system of claim 1, wherein: 
the multiple modular functional band links include mul 

tiple input components; and 
the wearable device receives input indications from the 

multiple input components and performs an action based 
on a pattern in which the input indications were detected 
by the respective multiple input components. 

12. The band system of claim 1, wherein: 
the multiple modular functional band links include mul 

tiple output components; and 
the wearable device determines to provide an output pat 

tern using the multiple output components and signals 
the multiple output components according to the pattern. 

13. The band system of claim 1, wherein the multiple 
modular functional band links are configured to be: 

connected in multiple sequences; 
connected omitting one of the multiple modular functional 

band links; or 
connected utilizing an additional modular functional band 

link. 
14. The band system of claim 1, wherein the multiple 

modular functional band links include multiple batteries that 
are connected in at least one of series or parallel. 

15. The band system of claim 14, wherein the multiple 
batteries are chargeable by coupling the wearable device to a 
power source. 

16. The band system of claim 15, wherein the multiple 
modular functional band links are configured to be discon 
nected from the wearable device and connected to a power 
adapter that is operable to charge the multiple batteries by 
coupling to the power source. 

17. The band system of claim 1, further comprising at least 
one modular band link without an electronic component that 
is mechanically connect to at least one of the wearable device 
or one of the multiple modular functional band links. 

18. The band system of claim 17, at least one modular band 
link electrically connects at least one of two of the multiple 
modular functional band links or one of the multiple modular 
functional band links and the wearable device. 

19. A band system for a wearable device, comprising: 
a wearable device; and 
multiple modular functional band links that electrically 

and mechanically connect to at least one of the wearable 
device or another of the multiple modular functional 
band links; 

wherein: 
the multiple modular functional band links each include 

an input component and the wearable device receives 
input indications from the multiple modular func 
tional band links and performs an action based on a 
pattern in which the input indications were detected 
by the respective modular functional band links; or 

the multiple modular functional band links each include 
an output component and the wearable device deter 
mines to provide an output pattern using the multiple 
modular functional band links and signals the mul 
tiple modular functional band links according to the 
pattern. 

20. A method for utilizing functional components of band 
system for a wearable device, comprising: 

receiving identifiers at a wearable device from multiple 
modular functional band links connected to the wearable 
device; 
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determining functionality available via the multiple modu 
lar functional band links utilizing the received identifi 
ers; and 

communicating with one of the multiple modular func 
tional band links to utilize the determined functionality. 

k k k k k 
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